Independent components of chronic kidney disease as a cardiovascular risk state: results from the Kidney Early Evaluation Program (KEEP).
The relationships of anemia, microalbuminuria, and estimated glomerular filtration rate (eGFR) with cardiovascular disease (CVD) and subsequent death are not fully understood. We hypothesized that each of these chronic kidney disease-related measures would have an independent relationship with CVD. A cohort of 37 153 persons screened in the National Kidney Foundation's Kidney Early Evaluation Program were followed up for a median of 16.0 months (range, 0.2-47.5 months). Participants were volunteers who completed surveys regarding past medical events and who underwent blood pressure and laboratory testing. Estimated glomerular filtration rate was computed using a 4-variable equation. Mortality was ascertained by linkage to national data systems. Of 37 153 persons, the mean +/- SD age was 52.9 +/- 15.9 years, and 68.7% were female. A total of 1835 (4.9%) had a self-reported history of myocardial infarction, 1336 (3.6%) had a history of stroke, and 2897 (7.8%) had a history of myocardial infarction or stroke. Multivariate analysis controlling for age demonstrated that the following were independently associated with CVD: male sex (odds ratio [OR], 1.64; P<.001), smoking (OR, 1.73; P<.001), body mass index (OR, 1.01; P = .03), diabetes mellitus (OR, 1.66; P<.001), hypertension (OR, 1.77; P<.001), eGFR of 30 to 59 mL/min per 173 m(3) (OR, 1.37; P = .001), hemoglobin level of 12.8 g/dL or less (OR, 1.45; P<.001), and microalbuminuria of greater than 30 mg/L (OR, 1.28; P = .01). Survival analysis found CVD (OR, 3.02; P = .003), chronic kidney disease (OR, 1.98; P = .05), and the combination (OR, 3.80; P<.001) to be independent predictors of mortality. Persons with a combination of all 3 chronic kidney disease measures (anemia, microalbuminuria, and eGFR of <60 mL/min per 1.73 m(2)) had the lowest survival of about 93% by the end of 30 months. Anemia, eGFR, and microalbuminuria were independently associated with CVD, and when all 3 were present, CVD was common and survival was reduced.